This article discusses on the feasibility to measure the stability of a maintena nce process for legacy systems through the use of metrics. It also identifies the need for developing a quality control and prediction model, as well as identification on the improvement of quality of software delivered by development to maintenance.
Introduction
We have studied the use of software metrics in our lectures to measure and estimate the cost of developing a software; to determine the characteristics of a software. In this article, we learn another application in the use of software metrics. A Space Shuttle application is an enormous project and safety is one of the top-most concern when developing it. Hence, it was chosen by the author for evaluation on reliability in its maintenance process. • Performs crucial work for the organization.
What Is
• generally large.
• generally hard to understand hence hard to maintain. With this understanding in mind of the software application in study, we shall now proceed to the evaluation process.
Evaluation Methodology
The shuttle application is a large project which has evolved over time with increasing functionality. Data such as mean time to failure (MTTF), total failures normalized by the number of changes per KLOC, time to next failure and failure rate versus total test time are studied over each shuttle's Operational Increments (OI). An OI is defined as a software system comprised of module and configured from a series of builds to meet the mission functional requirements. Data as mentioned above from l ong-term metrics and short-term metrics are analyzed. Results obtained with sufficient sample size, reliability prediction can be obtained.
However a sparse set of observed failures affect the prediction and estimation of reliability model parameters. Due to the scarcity of failure data, predictions are made using all severity levels of failure data. Hence, a more conservative c riterion can be obtained.
Assessment on the maintenance process is better achieved with the use of predictions. If the predictions indicate little or no improvement, it clearly signifies that the maintenance process has to be improved. Historical reliability data must also be collected for a comparison on the current maintenance effort. Table 1 The author believes that overall average values indicate marginal stability. Negative results could be due to greater software functionality and complexity across releases, a maintenance process that needs to be improved or a combination of these causes. Regardless of this, if the average CM is negative, it is cause for management to investigate into the reasons.
Maintenance effort should also result in increasing reliability within each release or OI. The test effort should also be efficient in finding residual faults for a given OI. Prediction of total test time and actual test time of an OI were plotted against one another. Figure 1 below shows such a graph.
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The plots indicate the possibility of big gains in reliability in the early part of testing. These gains become marginal as testing continues. Predicted values can be used as a gauge of maintenance test efforts in achieving desired reliability goals and whether the predicted amount of total test time is technically and economically feasible. Actual values are used to judge whether the maintenance test effort has been efficient in relation to the reliability achieved.
After the release of each OI, an initial period of instability should be expected. This is shown in Figure X . This could be due to personnel learning how to maintain the new software. The results shown in Figures X and X are indications of whether the maintenance process is stable in the short term. In addition, the curves clearly show decreasing trends which are a good indication of stability. If contrary results are obtained, investigation of the maintenance process or growing functionality and complexity of the OI should be initiated.
Relation to Lab Project
I personally feel that this article do not have much relation to my lab project. As my project is only in the initial stage of development and might not be developed or improved after this semester, it is not suitable to presume that it is a legacy system. Moreover, data that were collected for study were from different releases or operational increments. It is also not possible to calculate or predict the metrics according to the models suggested. This article is emphasizing on the need for software quality assurance as improvements to the software are made over a period of time according to the needs of the client. Henceforth, as it is also most probable that my project would not be further developed, the methods and concepts introduced by this article is not feasible on my project. • Include study of other legacy systems.
• Additional comparison on migration of legacy system and maintenance of legacy systems.
• The pros and cons of legacy system maintenance.
• Problems faced in evaluation of maintenance of legacy systems.
Conclusion
This article has provided me with valuable insight on the difficulties faced in the evaluation of maintenance process and the importance of such a process on a legacy system. The diagrams, tables and figures presented on this article indicate clearly the concepts in which the author would like to bring across. However, I felt that an increase in the number of comparisons across several operational increments and the data obtained form the OI would be better. This would show clearly the results of the evaluation process and prevent a biased result. By searching through the Internet, hits of numerous companies offering such an evaluation could be easily found. Therefore, I would conclude that the evaluation of legacy system maintenance is an important process as there are many legacy systems still in operation such as in the field of telecommunications, military science. It is important for software engineers to understand such an evaluation process and the implications of its results.
